The accumulation of inositol phosphates in myo-[3H]inositol-labelled human neutrophils stimulated with the chemotactic peptide fMet-Leu-Phe was measured. The challenge with the chemotactic peptide caused the generation of inositol monophosphate (InsP), inositol bisphosphate (InsP2) and inositol trisphosphate (InsP3). The formation of the three inositol phosphates followed a differential time course: InsP3 accumulated very rapidly and transiently, whereas InsP increased steadily for more than 2min. Inositol phosphate formation was only partially decreased by procedures which prevented the fMet-Leu-Phe-dependent increase of cytosolic free Ca2+ concentration.
Inositol phosphate formation in fMet-Leu-Phe-stimulated human neutrophils does not require an increase in the cytosolic free Ca2+ concentration The accumulation of inositol phosphates in myo-[3H]inositol-labelled human neutrophils stimulated with the chemotactic peptide fMet-Leu-Phe was measured.
The challenge with the chemotactic peptide caused the generation of inositol monophosphate (InsP), inositol bisphosphate (InsP2) and inositol trisphosphate (InsP3). The formation of the three inositol phosphates followed a differential time course: InsP3 accumulated very rapidly and transiently, whereas InsP increased steadily for more than 2min. Inositol phosphate formation was only partially decreased by procedures which prevented the fMet-Leu-Phe-dependent increase of cytosolic free Ca2+ concentration.
It has been proposed that the breakdown of the membrane inositol lipids plays a universal role in the activation of metabolic responses and in the mobilization of Ca2+ in the cytosol (Michell, 1975 (Michell, , 1983 Berridge, 1984) . Evidence obtained in several cell types is consistent with this proposal.
Polymorphonuclear leukocytes seem to be a relevant exception. Data obtained in neutrophils by various authors support the idea of an agoniststimulated metabolic cycle for phosphoinositides Dougherty et al., 1984) and a role for InsP3 in mobilizing intracellular Ca2+ (Prentki et al., 1985) . In this cell type, however, it has also been suggested that phosphoinositide breakdown can depend on the presence of intact intracellular Ca2+ stores Cockroft, 1984) . This important observation would rule out a role for phosphoinositol metabolites in the control of Ca2+ mobilization. In addition, it is still doubtful whether inositol phosphates are generated at all in granulocytes stimulated with the chemotactic peptide fMetLeu-Phe neutrophils possess a plasma membrane polyphosphoinositide phosphodiesterase .
In the present study we investigated phosphoinositide turnover and Ca2+ changes in myo- [2-3H] 
Materials and methods

Neutrophil preparation
Human neutrophils were isolated (95% pure) from blood obtained from healthy donors according to standard procedures (Boyum, 1968) . Cells were suspended in a medium containing 140mM-NaCl, 5mM-KCl, 1 mM-MgSO4, 0.5mM-CaCI2, 1 mM-NaH2PO4, 5.5mM-glucose, 20mM-Hepes (pH 7.4 at 37°C (Tsien et al., 1982; Pozzan et al., 1983; De Togni et al., 1984a) .
Overnight incubation of neutrophils Freshly prepared human neutrophils were resuspended in Eagle's basal medium, diploid-modified (inositol-free), at a concentration of 7.5 x 106 cells/ml, in silicon-treated glass flasks. The total volume was 10ml. In some experiments an inositol-free RPMI medium was used in place of the Eagle's basal medium. Incubation media also contained 10mM-Hepes, 5 mM-NaHCO3, 2-3% fetal bovine or human serum and 1 jiCi of myo-[3H]inositol/ml). The incubation medium was changed once during the overnight incubation with fresh medium of the same composition. After 15-18 h of incubation at 37°C, the cells were washed, resuspended in RPMI containing 5% fetal bovine serum and further incubated at 37°C for 1 h before being used. Approx. 20-40% of the cells were lost during the overnight incubation. fMetLeu-Phe-stimulated°2 consumption in these cells varied between 50 and 80%/o of that of fresh control neutrophils.
Extraction and separation of water-soluble PtdIns metabolites Total inositol phosphates were extracted as previously described Vicentini & Meldolesi, 1984 (De Togni et al., 1985) . On the other hand, incubation with [3H]inositol for a shorter time span (2-4h) gives only a negligible labelling (see also Dougherty et al., 1984) .
We found that a 15-18h incubation of neutrophils in culture medium containing myo-[3H]inositol gives a sufficient degree of labelling of the phosphoinositide pool without a major impairment of cell responsiveness. Fig. 1(a) (Fig. lb) , although the transients are smaller and of shorter duration as compared with those of freshly prepared neutrophils (see Pozzan et al., 1983; De Togni et al., 1984) . Fig. l(c) In Fig. 2 Rebecchi & Gershengorn, 1983; Vicentini & Meldolesi, 1984; Vicentini et al., 1985) and recently (Dougherty et al., 1984) Cockroft, 1984; Volpi et al., 1983) .
In the experiments shown in Fig. 3 (Borgeat & Samuelsson, 1979 
Ca2D iscussion
During the last 2 years the 'phosphatidylinositol hypothesis' for stimulus-secretion coupling (Michell, 1975) has received widespread support (Nishizuka, 1984; Berridge & Irvine, 1984 (Akhtar & Abdel Latif, 1980; Cockroft et al., 1981; Cockroft, 1984; Volpi et al., 1983; Laychock, 1983) , and in other cells, in which extracellular Ca2+ was not needed, the mobilization of intracellular Ca2+ stores could not be ruled out (Jones & Michell, 1975; Fain & Berridge, 1979; Orchard et al., 1984; Farese et al., 1984) . We know in fact, by direct measurement, that in a variety of cell types Ca2+ is rapidly discharged from intracellular stores into the cytoplasm following agonist-receptor interaction (Pozzan et al., 1983; Tsien et al., 1984) . Cockroft Cockroft, 1984) attempted to circumvent this problem by depleting nuetrophils of endogenous Ca2 . Under her experimental conditions, cells which had been most severely depleted of Ca2+ exhibited a small but detectable level of secretion when challenged with fMet-Leu-Phe, but were completely negative when examined for Ptdlns breakdown. The situation is further complicated by the fact that, although it has been recently shown that InsP3 can release Ca2+ from non-mitochondrial stores also in neutrophils (Prentki et al., 1985) , agonist-induced generation of InsP3 could not be demonstrated in these cells . The only cells similar to neutrophils in which an increase in the accumulation of InsP3 after chemotactic peptide stimulation was measured are HL-60 cells (Dougherty et al., 1984) . Polymorphonuclear leukocytes are therefore still considered an intriguing exception (Cockroft, 1981) Moreover, as pointed out by Berridge (1983) , polyphosphoinositides could decline, either by undergoing dephosphorylation back to Ptdlns, or by being hydrolysed to polyphosphoinositols and diacylglycerol. In the first case a phosphomonoesterase and in the second case a phosphodiesterase would be operating, respectively. Only the second mechanism generates InsP3 and is therefore compatible with the involvement of InsP3 in intracellular Ca2+ mobilization.
In Cockroft, 1984) . However we cannot discriminate between whether this effect is due to a direct activation of phospholipase C by Ca2+ or to the generation of arachidonic acid (and its metabolites) by phospholipase A2-In conclusion, our experiments show that fMetLeu-Phe-dependent InsP, InsP2 and InsP3 generation in human neutrophils does not require an increase in the level of [Ca2+]i but can occur at resting [Ca2+] , (i.e. around 120nM) . This is compatible with a role for InsP3 as the messenger responsible for receptor-activated Ca2+ mobilization from intracellular stores.
'Black swans' (Cockcroft, 1981) may be turning grey, if not yet white.
Note added in proof (received 13 May 1985) While this paper was undergoing revision a paper (Bradford & Rubin, 1985) appeared in which the formation of inositol phosphates was characterized in rabbit neutrophils.
